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(54 ) KOMTUIEKCHA* flOBABKA B KHCJ1ME 
3JIEKTP0JIHTW flJlfl noJiyqEHHfl K0MT103HKfl- 
OHHblX IK?miTMH HA OCHOBE HHKEJW H 
Can ABA HMKEJlb-KOEAJIBT 

(57) H3o6pe-reHHe othochtch k rajibBa- 
HOC TG r HH i B qaCTHOCTH, K nojiyneHnio 
KOMn03HUHOHHh!X nOKpblTHH Ha OCHOBe HH~ 

KesiH v era cnjra B OB c KoSajibTOM, h mo- 



#er 6biTb ncnojib30BaHo b pasnmnbrx 
oSjiacTHx rexHHKH, me Tpe6yeTcH HflHe- 

CeHHG H3HOCOCTOftKHX HOKpblTHH . IJeJIfc 

H3o6peTenHH - noBbiujeHHe TBepAOcrn nox- 
pfciTHH . tlpouecc HaHeceiiHfl noKpMT hPl Be- 

nyT B 3JIGKTpOJI H Tax HHKeJTHpOBa HHH , CO- 

AepjKaaiHx b naqecrBe opraHHwecKOH^o- 
6aBK, H» r/ji: MeTimi;anjiK)ji03a 0, 15-2,0 
h 6eTa H H 2(4-riHpa^Hn)- 3 TaHcyjiB4)OKHc- 
JiOTbi o6p,eH 4>opMyjibi -C-hVN- 
-C Z H 3 R<R\ r^e R< - ' " 1 



-K hhh -OH; R^-OH* - 
N(CH ft GH 2 0 3 ) 3 Cl"; Bse- 



-CH 1 0H,-C00H,-CH 2 N 

AeHHe y Ka 3 a hhoh ii; o 6 a b k h b snexTponHT 
noBbimaeT ce/jHMeHTa j^HOHHyio ycToftttH- 
socTfc MHKponopoiuKa b pacTBOpe, noBu- 
maeT k ojt hm g c t b o flucnepcHOH frasbi b no- 

KpblTHH H COOTBeTCTBeHHO TBepAOCTb. 

Kpomg Toro, OHa cnocoScTByeT coxpane- 
hhk) KanecTBa tojtc tocjiohhmx noxpbiTHH. 
.] TaSji. 



HsoBpeTeHHe othochtch k ranbBa H o- 
cTerHH, b uacTHOCTH k HaneceHHio kom- 

n0 3HHHOHHb!X 3JieKTpoXHMHt, eC KHX HOKpbl- 
THH, h MOieT HaffTH npHMeneHHe b asTO- 

MO€> HJ1 bHOH, HHCTpyMeHTajTbHOft, Ma III H HO — 

crpoHTeJibHOH H apyrHx orpacjiHx npo- 
MJDineiiHocTH, r;xe HeoS x o AH Mbi TBepflbie 
h h 3 ho co cTOHKif e 3 a aw tho - A e KOpa THB Hbie 

Uejib H3o6pereHHH - nosbiueHHe tb ep — 

flOCTH KOMIIC3HHHOHHIIX riO KpblTHH « 

ITOKpWTHe IKSJiytiaiOT B 3JTGKTpOXIHTa X> 

coAepjKaumx komhjtgkc hvfo A o6a BK y b bha^ 
MeTHJ! U e.njiKino3bi h SeranH 2- ( 4-iihphahji ) - 
3Tancyjib*OKHCJiOTbi. Hpouecc nojiyqeHHH 
K.)l\ upofioaHT iipn :ujotiiocth TOKa 5 — 
8 A/^m 2 - m reMiieparype 45-50°C. 



CoBMecTHoe Hcnojib30BaHHe GeTaHH 2- 

(4-nHPHAHJl) -3TaHCyJ7b(}}OKHCJIOTbI H MeTWl- 

uanjnojT03bi cnocoCcTByeT nojiyMemno xopo- 
;nero xaqecTBa ToncTocjiOHHbix KBU c bw- 

' COKHMH MHKpOTBepflOcTbK) ( 700"850 KTC /VfM^) 

h cOAep»:aHneM He mg t an ji ecKHX mhkpo"* 1 
nopomKOB (6-20 o6.%), BKJiKmaH npe A ejib- 

Hbie KOHueHTpaHHH BBOAHMbfX flOSaBOK, 

flo6a B Ka o k a 3 biB a g t tjbohhoh 3<H>eKT: He 

TOJIbKO nOBblUiaGT TBGpAOGTb K3J1 , c TH— 

Myjinpyer cooca^ewe nopoamoB c MGraji- 
hom, ho h cnocoScTByeT nojryweHHK) xa- 
qecTBeHHwx tojictocjiohhmx noKpwT nft • 
Ona MOAH^UHpyeT noBepxnocTHwe cboA- 
cTBa nopomxa h bjihhgt na 3 epHHc to c Tb 
cTpyxTypw MeTaji^a, no3TOMy nojiynaioT- 

CH TBGpAbIG nOKpblTHH C B bl C O K H M CO^Gp- 



s 



10 



20 



*a H He M nopounca. flo6a B Ka Ta K *e noBbima- 
er ceflHweHTauHOHHyH) ycTOHMHBOCTb no- 
pomKa b sneKTpojiHT . 

n p « m e p 1 . 20,92 r 2-(4-n H pH- 
iiHJi)-3TaHcynb*OKHCJiOTbi h 4 r rmpoK- 

CHflB H3TPHH paCTBOpHWT B 100 MH BOflbl, 

npHoaBJiawT 8,04 r 3 TH-neHXJioprmjpHHa 

H KHHHTHT C o6 P a T HblM XOJTOflHJl bHHKO MJJ 

TeieHHe 16 i. 3a T e M pacTBOp BbinapH 
B a»T b BaxyvMe, cyxofl ocraxoK pacTao- 

PH10T B 100 Mh XOHOAHOft KOHUeHTpHpOBaH" 
HOtt HC1. HepacTBopHBniHiicH XJlOpHA HaTpHH 
OT^WlbTpOBblBaiOT Me'pe3 CTeKJIHHHblft 

*HnbT P , *HJibT P a T ynapHBawr b BaicyyMe . 15 

OcTaTOK nepeKpHCTanJiHsoBbisawT h3 c M e- 

cn sranojia c BO fl oft (3:0. nonyMator 

18, 77 r nponytcTa, bmxoa 81,2%, T.nn, 

~218°C (paaji.). ^ „ . ,,. 

V BbHHcneHO, %: C 46,74; H 5,66, 

S 13,86. 

Sa^o, 4 *:' C 46,89, 46.76; H 5,66; 
5,83; S 13,89; 13,66. 

n p h m e p 2. AHanorHMHO hs 5 
10,46 r 2-(4-nHPHAHJi)-3TaHcynb*oKHano- 
tm', 2 r rHflpoKcwa h3Tphh b 50 mji bo- 
nbl H 5,52 r 06 -MOHOXJioprHAPHHa tjih 
uepHHa nonyiawT 12,13 r npo fl yKTa, bm- 
xo A 92, 9Z, nepeKPHCTajiJiHSOBbisaioT hs 3Q 
cMecH sraHona c aonoft (2:1); t.iui. 
~239 e C Ipasn.). 

BbWHCJieHO, %: C 45,96; H 5,78, 

S 12,27. 

Hl^eHo? 9 M;c.%: C 45,63; 45,60; 35 
H 5,88; 5,71; S 13,02; ",69. 

IipHM6p3. K pacTBopy 9,36 r 

2-( 4-nHpHflKJl )-3TaHCyjIfc*OKHCJlOTbI B 

'50 mji BOAbi npH6aBJiRK>T 3,6 r axpHJio- ^ 

BOfl KHCJIOTW H 0, 1 MJI T pH3 THJiaMH"" * 

: Ha. noiiyiieHHyK) peaKUHOHHyK) cnecb kh 
nRTHT b reneHHe 16 ^ 3areM BbHiapn- 
B aioT b Ba K yyMe. OcratOK nepeKPHCiaji- 
jih so BWBawT H3 3THJK>Boro crmpra ; nony- ^ 
M aioT 9,9 r npoflyxTa, bmxoa 76, AX, 
T.nn, ~ 254°C (pa3Ji.) . . _ 

' BbWHCjieHO,%: C 46, 32; H 5,05; 
S 12,36. 

HaftneHO, %: C 46,03; 46,37; H 5>12; 5U 
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4, H ojieTOBOH OKpacKH nocTeneHHO np H 6aB- 
jihwt paaeasJieHHyio {~ 2N ) conHHyw khcjio- 
T y. npH6a B neHHe khcjiotw bcayt c Taxoft 
cKopocTbio, uToCbi peaKUjiOHHaa cMecb 
H e n P Ho6peTajia hhtghchbhoA OKpacKH • 
Korna peaKUHH aaMe^iHeTCfl, TeMnepaTy- 
py nonHHMaioT ao 40-50° C. HocJie okoh- 
qaHHH peaKUHH npH6a B JTHK)T 7,46 r t P h 
3T aHonaMHHa h khhhtht c o6pa T HMM xo- 
jioAHJibHHKOM b TeneHHe I 6 h . 3a ren BO A y * 
ynapHBawT flocyxa c poropHbiM HcnapHTe- 
nen h ocrarOK sxcrpa rHpyioT khiihiuhm 
3 t hjio BbiM cnnpTOM (3*200 mh ) . 06pa 3 o- 
saBiuHecfl n P H oxjia*AeHHH KpHCTannw 
oT4)HJibTpoBbiBaioT h cymaT b B aKyyM3KCH- 
Karope. nojiyuator 15,75 r, Bbixo A 73,4Z, 

nepeKpHCTajTJIH3OBblBai0T H3 3THJlO B OrO 

cnupja. 

BbiMHCJneHO,%: N 6,53. 
C <6 H„ClN z 0 t S. 
HattAGHO, %; JT 6,92-, 7, 10. 
C t py k Ty pa cHHTe3HpoBaHHbix coeAHHe- 
hhh noflTBepWHa ahhhwmh HK- h Y<t>- 
cneKTpoB. MeTHJiueji/nonoaa BbinycxaeT- 
ch npoMbimJieHHOcTbio. floGaBxy b 3JiexTpo- 

JIHT BBOAHT CJieAyW^HM 06 P a30M. 



5,03; S 12,03; 12,45, 

n p h m e p 4. 10,46 r HaTpneBOH 
cojih 2-(4-n H pHAKJi)-3TaHcynb<i)OKHCJioTbi 

pacTBOpHWT B 50 MJI BOflbl, npH6aBJlHWT 55 

' H ecKO/ibKO xanenb cnHPTOBoro pacTBopa , 
' ^eHOjKfcxajieHHa h 4,63 r 3 nHXJioprnApHHa • 
Hhtghc hb ho nepeMeraHBawT n P H KOMHaiHoft 
reMnepaiype h n P H noHBneHHH Kpacno- 



BHa^ajie totobht cepHOKHCJtbiH HUH 
cynb4)aMHHOBOKHcnbiH snexTpojiHT HHKejin- 

POB3HHH HJ1H 3JieKT P OJlHT ^ OCa«AeHHH 

conaBa Ni-CO hs BecTHOro cocTasa (npH- 
nepbi npHBeAenw b Ta6jiHue) . npoBOAHT 
ero OMHCTxy aKTHBHpoBaHHbw yrjieM h 
cejieKTHBHVK) oMHCTxy. B OTAeJibHoft eM- 
kocth BSBemmaioT T pe6yeMoe xoJiH^ecT- 
bo MHKponoponiKa, KOTOpwH cMenmBaJOT c 
H e6ojiBinHM KOiiHMecTBOM OMHineHHoro 3Jiex- 
Tponnra. B nouyueHHVW Kameo6pa3HyK) 
naccy bboaht Heo6xo A HMoe xojiHuecTBO 
pacTBopa M eTHJmejinwno3bi h 6eTaHHa 2- 
(4-nHpHAHn)-3TaHcyjib*oKHCJioTbi, xopo- 
mo nepeneinHBaioT a nocJie 20-MHHyTHoro 
/nepepwBa AaHHyw CMecb nepeHOCHT B MH- 
Hy, co A ep*amy*> Hy^Hoe kouhmcctbo snex- 
TponHTa. nepe M eniHBaHHe snexTpoJiHTa - 
cycne H 3HH, ocymecTBJimoT c^arbiM bos- 
AyxoM. 

Hcnonb3ywT npoMbnoneHHwe MHxponopom- 
kh: KapGHA kpgmhhh 3ejieHbX« (K3) AHC- 
nepcHOCTbio M5 (ocHOBHan 4>paicnnH 3- 
5 mkm) , 3JieKTpOKopyHA GeJiMH 3B lO (oc- 
HOBHan (fcpaicuHH 1^3 mkm) , snexTpoxo- 
pyHA M10, HHTpiHA 6opa fb ( anbOop) H3 . 
PasMep Mac thu npHMeHfleMoro MHxponopom- 
K a He AonxeH npeBbimaTb 20 mkm, ero 

KOHUeHTpaAHH B SJieKTpOJIHTB MO*eT 5bITb 

50-300 r/ji. 



5 15 
KoHKpeTHbie npHMepw, HJi-rnocTpHpyraoiHe 
Hcno/ii>30BaHHe flo6a B KK, npHBefleHbi b 

KelK BHAHO H3 Ta6jlHUbI> flo6aBKa HMe- 
eT B03MOI H OCTb nOJiyMHTb K3FI c pa3Hbi- 
MH HG Me T3J1 JTHM eC KHMH MH K pOnO pOfflK aMH t 
KapSHflaMH, OKCHflaMH, HHTPTO^MH H 6o- 

poM. flodaBKa MOweT GbiTb Hcno/ibSOBa Ha 
AJth nojiytieHHH caMO cMa 3biBaromHxc h kom- 
n03 HUHOHHbfX nOKpblTHH . HanpHMep , c 

MHKponoponiKOM rpa4>HTa nojiytiawTcH Ka- 
MecTBe HHbie noKpbiTHH^ coAepJKaiqHe 
12 06 .% BKJircmeHHH. 

AHanH3 npHBeAeHHbrx np hmg po b noKa- 

3bIBaeT, MTO KO HUGHTpa UHK) GeTaHHa 2- 
{ 4 -IlHpHflHn ) -3TaHCyJlb4)OKHCJTOTbl M05THO 

. y b gjihhht b ao 1,5 r/jr (npHMep 12) 6e3 
ymep6a Ha KawecrBO nojry qa eMO ro K3I1„ 

riOJiyqeHHbie nOKpblTHH HMe !fJ T BblCOKHK 
npOueHT BKJHOHeHH^ H BblCOKyiO MHKPGTBep- 
A°CTb ( COOTBeTCTBeHHO 20,8 Of>,% H 

890 ktc/mm 2 ). Oa h3ko noBbimeHHe koh- 
qeHTpai|HH aoG^bkh CBbime yKa3aHHoro 
npeAena MOieT npHBecTH k pacTpecKHBa- 
HHto K3I1. npeAeJifcrtan KOHi^e HTpa hhh Me- 

THJlueJlJT!0n0 3b! OrpaHHMHBaeTCR TeM, MTO 

BbicOKHe ee k on hm e c t b a otp Hii,a t en b ho 
bjihhwt Ha cooca5KAeHHe noponiKa (npw- 
Mep 11 ) t xoth npH 3tom o6pa3yeTCH ca* 
Man cTaSnnbHaH cycneH3HH. 

npH BBeAeHHH CeTanHa 2-( 4-nHpHAHJi)- 
3TaHcyjib4>OKHanoTbi MeHbtne 0,25 r/ji 
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nOJiy^aiOTCH K3n, MHK P OTBepAOC Tb KOTOpMX 
HGBNCOKaR, T 3 KHM 06pa30M, AJ1 H TlOJiy- 

tieHHJ? TBepAbix K3U k o hij e h Tp a ljhk> o;o6aB- 
kh HeoGxOAHMO noflAepJCHBaTb b HHTepsa- 
Jie 0,3-1,2 r/n, Mhpokhh HHTeusan pa- 

60MHX KOHUeHTpaUHH A063BKH - BaJKHOe 
CBOHCTBO 3Jie KTpOJlHTa npH no/iyveHHH 
TOJICTblX CJIOeB . 

10 

OopMyjia H3oC5peTeHHH 
KoMnjieKCHaw flo6 aBFa b KHCJibie sJieic- 

TpOJlHTb! xyiH riOJiyiieHHH K0MI10 3HUH0HHMX 

noKpbiTHH Ha ocHOBe HHKejiH h crmaBa 
15 HHKejib-Ko6ajibT , coAepacaman aso-rcOAep- 
xamee reiepoqHKJiHMecKoe coe^HHeHHe, 
OT/iH^aiomaHCH TeM, ^to, c 
iierihio noBbimeHHH TBep^ocTH nOKpbiTHfi, 
OHa AonojiHHTenbHn co^epxHT MeTHJiLjeji- 
?0 JiKiri03y f a b KaqecTBe a3orcoflep*amero 
reTepouHKHH^ecKoro coeflHHeHHH 6eranu 
2-( 4-nHpHAHJi)-3TaHcyjTb4)OKHCjiOTbi 06 - 
inert {JiopMyjibi 

F 2 R,CH-CH t - NC r K 4 -CH 4 -CH ft S0^ , 
25 rfle R< -H hjih -OH; 

R^-OH, -CHfltOH, 

-C 00H , -C ( C H C C H a 0 5 ) ,C 1 , 
npH cjieAywmeM cooTHOmeHHH romiio hchtob s 
r./ji : 

30 MeTHnuenjiKxnoaa 0,15~2 P 0 
BeTaHH 2-(4-hh- 
Phahji ) -3Tancyjib- 
4)OKHonoTa 0,3-1,5 



C0CT«B 3/ieKTpOJIMT* , 
r/ji , 
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BflTflHH 2-(4-nHpKDH/i)- 






0,4 


0,8 


6,6 


0,5 


0,5 


0,3 


0,6 


1 , 0 


0, 7 


1,5 


0,6 


Me t mi u c TUi ion o 9 a 






0. 3 


0,4 


1.2 


0,5 


0, 15 


0,4 


0,8 


0,6 


2,5 


0,5 


2.0 


ILtOTMOCTb KSTOflHOrO 
TOM, A/nM^ 




5 


5 


6. 


7 


4 


5 


7 


8 


7 


5 


5 


5 


PH 3J1CltTpO/IHT« 


c 




4 




4 


4 


4 


4 


4 


4 


3,6 


3,6 


4 


Tenneparypa 

/IMT • | *C 




(.5 


45 


45 


65 




50 


50 


45 


50 


45 


45 


45 


TO/1«H»« no K pMTM«? > MKM 5 r 


so 


50 


150 


50 


50 


250 


50 


50 


50 


50 


1 00 


50 


Conep»aHne nicnwueHMC 
hkk ponopftina , oO . Z 


1 . S 


l 3, 2 


15,0 


12.1 


6, 3 


10.5 


1 3, f 


16,0 


13,0 


13, 5 


2,8 


20, 8 


«,5 



/ 



1544847 



8 

npoflcroiceHHe Ta6nHUH 



(Faio- 



in 



3 cn), f«M 



725 



urc/cM* . 

Tln*C TKNMOC Tfc , I 



16 


9 


21 


4 1 


790 


1420 


1 160 


1040 


4,2 




4,2 


7,7 



5 80 


800 


7 BO 


490 


700 


690 


680 


B90 


690 


13 




I 9 


16 


30 


1 25 


350 


1 27 


250 


1 1 25 


I 200 


1050 


660 


1 1 50 


4 50 


980 


t 520 


UOO' 


7, 7 


12 


4.2 


2.4 


4,2 


4,2 


7,7 


2,4 


2,5 
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